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ABSTRACT

A magnetic recording/reproducing device of the present
invention includes: a chassis included in a mechanism

Section; a first protruded guide for maintaining a horizontal
position of a board-like element attached to the chassis with
respect to a horizontal plane of the chassis, the first pro
truded guide being provided on the chassis, and an arm
rotatable with respect to the chassis, the arm is positioned So
as to be out of contact with the board-like element when the

board-like element is placed on the chassis before attach
ment thereto, and the arm is rotated about a rotation Support
axis center thereof So as to move to a position where the arm
presses a top Surface of the board-like element So that a
vertical position of the board-like element with respect to a
horizontal plane of the chassis is maintained for attachment
of the board-like element to the chassis.

4 Claims, 6 Drawing Sheets
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Referring to FIG. 7A, first maintaining means are

MAGNETIC RECORDING/REPRODUCING

described below.

DEVICE
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a magnetic recording/
reproducing device which includes a mechanism for main
taining the position of a board-like element attached to a
chassis of the magnetic recording/reproducing device.
2. Description of the Related Art
Recently, among magnetic recording/reproducing
apparatuses, Videotape camera-recorders are becoming more
compact.
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After the placement of the FPC 2 with respect to the
horizontal plane of the chassis 1, the FPC2 is screwed to the
chassis 1 using the fixing Screw 3, So that the vertical
position of the FPC2 is maintained. Then, the terminal of
the electrical element is Soldered on the Soldering land 2b,
thereby completing the placement of the FPC 2 onto the
chassis 1. In this case, the fixing Screw 3 provides a
maintaining effect which prevents the FPC 2 from being
separated or lifted from the chassis 1 by force applied to the
insertion Section 2c, for example, when the insertion Section
2c is inserted into the electric circuitry.
Referring to FIG. 7B, Second maintaining means are
described below.

Similarly, operational elements mounted on a mechanism
Section of Such a videotape camera-recorder are becoming
more compact and thinner. Conductors for connecting elec
trical elements to the mechanism Section are also becoming

After the placement of the FPC 2 with respect to the
horizontal plane of the chassis 1, the FPC2 is fixed to the
chassis 1 using the adhesive 4, So that the vertical position

thinner, and the use of flexible printed circuits (hereinafter,
referred to as the “FPC) as such a conductor is increasing.

electrical element is Soldered on the Soldering land 2b,
thereby completing the placement of the FPC 2 onto the
chassis 1. In this case, the adhesive 4 provides a maintaining
effect which prevents the FPC2 from being separated or
lifted from the chassis 1 by force applied to the insertion

Referring to FIGS. 6, 7A and 7B, a conventional magnetic
recording/reproducing device will be described below.
FIG. 6 is a top view showing a structure of means for
maintaining the position of an FPC, which is a board-like
element, of a conventional magnetic recording/reproducing

of the FPC 2 is maintained. Then, the terminal of the

25

However, the above-described conventional structures

have the following problems.
In the case where the first maintaining means are used, a
fixing Screw is required for maintaining the position of a
board-like element such as FPC 2, thereby increasing not
only the number of assembly parts, but also the number of
the assembly Steps including the fastening of the Screw and
providing a Screw hole in the chassis. The thickness of the

device.

FIG. 7A is a side view showing a structure of means for
maintaining the position of the FPC. FIG. 7B is a side view
showing a structure of another means for maintaining the
position of the FPC.
In FIG. 6, reference numeral 1 denotes a chassis included

in a mechanism Section of the conventional recording/
reproducing device, reference numeral 1a denotes a chassis
guide hole provided in the chassis 1, reference numeral 2

Section 2c.

35

assembled Structure is also increased due to the added

denotes an FPC and is attached to the chassis 1, reference

thickness of the fixing Screw.
In the case where the Second maintaining means are used,

numeral 2a denotes an FPC guide hole provided in the FPC
2 So as to have an axis common to that of the chassis guide
hole 1a when the FPC2 is placed in a prescribed horizontal
position with respect to the horizontal plane of the chassis 1,
reference numeral 2b denotes a Soldering land on which a

thereby increasing the cost of the FPC. Further, the FPC has
a board-like shape, and thus a greater number of the StepS are
required to accurately attach and position the FPC to the
chassis in comparison to a case where the FPC is merely

an adhesive (tape) is required to be preattached on the FPC,

40

mounted on the chassis.

terminal of an electrical element (not shown) attached to the

chassis 1 is Soldered, reference numeral 2c denotes an

insertion member included in the FPC 2 for insertion into

45

electric circuitry, and reference numeral 3 denotes a fixing
screw for screwing the FPC 2 to the chassis 1.
In FIGS. 7A and 7B, components having the same func
tions as those denoted in FIG. 6 are denoted by the same

50

reference numerals. In FIG. 7B, reference numeral 4 denotes

an adhesive (i.e., adhesive tape).
Construction of the above-described conventional mag
netic recording/reproducing device will now be described
with reference to FIGS. 6, 7A and 7B.

First, as shown in FIG. 6, the FPC guide hole 2a provided
in the FPC2 and the chassis guide hole 1a provided in the

55

SUMMARY OF THE INVENTION

chassis 1 are aligned with each other using a pin (not shown)

so as to place the FPC2 in the prescribed horizontal position.
Next, the soldering land 2b provided to the FPC 2 is

60

aligned with a terminal of an electrical element (not shown),

thereby completing the placement of the FPC2 with respect
to the horizontal plane of the chassis 1.
Means for maintaining the vertical position of the FPC2
with respect to the horizontal plane of the chassis 1 are
described below. There are two types of Such means as
follows.

Furthermore, in order to maintain adhesiveness of the

FPC with respect to the chassis, a degreasing process is
required to be performed on both the FPC and the chassis for
the purpose of preventing the FPC from being Separated
from the chassis, thereby increasing the production cost and
the number of production Steps. Further Still, detergent is
used in the degreasing process, and Such detergent aggra
Vates global environment problems.
The present invention provides Solutions to the above
described problems with conventional magnetic recording/
reproducing devices.

65

According to one aspect of the present invention, there is
provided a magnetic recording/reproducing device includ
ing: a chassis included in a mechanism Section; a first
protruded guide for maintaining a horizontal position of a
board-like element attached to the chassis with respect to a
horizontal plane of the chassis, the first protruded guide
being provided on the chassis, and an arm incorporated into
the chassis by outsert molding So as to be rotatable with
respect to the chassis, the arm is positioned So as to be out
of contact with the board-like element when the board-like

US 6,882,498 B2
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FIG. 6 is a top view showing a structure of conventional
means for maintaining an FPC of a conventional magnetic
recording/reproducing device;
FIG. 7A is a side view showing a structure of conven
tional means for maintaining an FPC, and
FIG. 7B is another side view showing a structure of
conventional means for maintaining an FPC.

3
element is placed on the chassis before attachment thereto,
and the arm is rotated about a rotation Support axis center
thereof So as to move to a position where the arm presses a
top Surface of the board-like element So that a vertical
position of the board-like element with respect to a hori
Zontal plane of the chassis is maintained for attachment of
the board-like element to the chassis.

In one embodiment of this invention, a Second protruded
guide is provided on the chassis Such that movement of the
arm is not stopped due to a difference in a vertical level
between an edge of the board-like element and the chassis
when the arm is moved toward the top surface of the

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A magnetic recording/reproducing device of the present
invention includes: a chassis included in a mechanism

board-like element.

In one embodiment of this invention, a third protruded
guide is provided on the chassis Such that a rotating angle of
the arm is limited So as to maintain pressing contact between
the top Surface of the board-like element and the arm.
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In one embodiment of this invention, the board-like

element is a flexible printed circuit.
Thus, the invention described herein makes possible the
advantages of providing a magnetic recording/reproducing
device including an FPC maintaining mechanism which is

tioned so as to be out of contact with the board-like element

characterized in that: (1) a screw for fixing an FPC on a

chassis of the device is not required, whereby the number of
assembly parts is not unnecessarily increased and the Steps
of fastening the Screw and making a Screw hole in a chassis

25

chassis, thereby maintaining the horizontal and vertical
positions of the board-like element with respect to the
chassis without requiring additional attachment elements.
In the magnetic recording/reproducing device of the
present invention, a second protruded guide is provided on
the chassis Such that movement of the arm is not stopped due
to a difference in a vertical level between an edge of the
35
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view showing a structure of a magnetic
recording/reproducing device according to an example of
the present invention;
FIG. 2 is a croSS-Sectional view of the magnetic recording/
reproducing device according to the present invention taken
along line A-A shown in FIG. 1;
FIG. 3A is a cross-sectional view for explaining the
operation of the magnetic recording/reproducing device
according to the present invention taken a long line B-B

shown in FIG. 1;

FIG. 4 is a top view for explaining the operation of the
magnetic recording/reproducing device of FIG. 1;
FIG. 5A is a cross-sectional view of the magnetic
recording/reproducing device according to the present
invention taken along line C-C shown in FIG. 4;
FIG. 5B is another cross-sectional view of the magnetic
recording/reproducing device according to the present
invention taken along line C-C shown in FIG. 4;
FIG. 5C is yet another cross-sectional view of the mag
netic recording/reproducing device according to the present
invention taken along line C-C shown in FIG. 4;

board-like element and the chassis when the arm is moved

toward the top surface of the board-like element.
In the magnetic recording/reproducing device of the
present invention, a third protruded guide is provided on the
chassis Such that a rotating angle of the arm is limited So as
to maintain pressing contact between the top Surface of the
board-like element and the arm.

Hereinafter, examples of the present invention will be
described with reference to FIGS. 1 through 5C.
45
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shown in FIG. 1;

FIG. 3B is another cross-sectional view for explaining the
operation of the magnetic recording/reproducing device
according to the present invention taken along line B-B

when the board-like element is placed on the chassis before
attachment thereto, and the arm being rotated about a
rotation Support axis center thereof So as to move to a
position where the arm presses a top Surface of the board
like element So that a vertical position of the board-like
element with respect to the horizontal plane of the chassis is
maintained for attachment of the board-like element to the

of the device are not required, and (2) an adhesive for fixing

the FPC on the chassis of the device is not required, whereby
an additional cost of Such an adhesive and the Step of
accurately attaching and positioning the FPC to the chassis
are not required, So that a degreasing process required to
prevent the adhesive from being separated from the FPC and
the use of detergent are not required, making the magnetic
recording/reproducing device easily assembled, less costly
and eco-friendly.
These and other advantages of the present invention will
become apparent to those skilled in the art upon reading and
understanding the following detailed description with refer
ence to the accompanying figures.

Section; a first protruded guide for maintaining a horizontal
position of a board-like element attached to the chassis with
respect to a horizontal plane of the chassis, the first pro
truded guide being provided on the chassis, and an arm
incorporated into the chassis by outsert molding So as to be
rotatable with respect to the chassis, the arm being posi

EXAMPLE 1.

FIG. 1 is a top view showing a structure of a magnetic
recording/reproducing device according to Example 1 of the
present invention. In FIG. 1, reference numeral 11 denotes
a chassis included in a mechanism Section of the magnetic
recording/reproducing device for mounting operational ele
ments of the device, reference numeral 11a denotes a first

protruded guide provided on the chassis 11 (in Example 1,
two first protruded guides 11a are provided), reference
55

numeral 11b denotes an arm incorporated into the chassis 11
by outsert molding So as to be rotatable with respect to the
chassis 11, reference numeral 11 folenotes a rotation Support
axis center of the arm 11b, reference numeral 11c denotes a

60

Second protruded guide provided on the chassis 11, refer
ence numeral 11d denotes a third protruded guide provided

on the chassis 11, reference numeral 12 denotes an FPC

(flexible printed circuit) placed on the chassis 11, reference
65

numeral 12a denotes an FPC guide hole provided in the FPC
12 which is guided by the protruded guide 11a to a pre
Scribed position, reference numeral 12b denotes a Soldering

land on which a terminal of an electrical element (not
shown) attached to the chassis 11 is soldered, and reference

US 6,882,498 B2
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numeral 12c denotes an insertion member included in the

rated or lifted from the chassis 11 by force applied to the
insertion Section 12c, for example, when the insertion Sec
tion 12c is inserted into electric circuitry.
Each of FIGS. 5A-5C is a cross-sectional view showing
a Schematic Structure of the magnetic recording/reproducing
device taken along line C-C shown in FIG. 4 and shows a
relationship between the arm 11b and the other elements

FPC 12 which is inserted into electric circuitry.
Components shown in FIGS. 2 through 5C have the same
names and the same reference numerals as those compo
nents shown in FIG. 1, and thus descriptions thereof are
omitted.

The construction and operation of the magnetic recording/
reproducing device according to Example 1 of the present

during the rotation of the arm 11b along the (clockwise)
direction shown by the arrow in FIG. 4. Although FIGS. 5A
through 5C show this relationship with respect to the outsert
molded structure of FIG. 3A, the operation shown in FIGS.
5A through 5C is also applicable to the integrated structure

invention will now be described with reference to FIGS. 1

through 5.
FIG. 1 shows a state where the FPC 12 is placed on the
chassis 11. The horizontal position of the FPC 12 is fixed by
the two first protruded guides 11a and the two guide holes
12a. The soldering land 12b provided on the FPC 12 is
placed in a prescribed position So as to align with a terminal

of FIG. 3B.
15

of an electrical element (not shown).
FIG. 2 is a croSS-Sectional view showing a Schematic
Structure of the magnetic recording/reproducing device
according to Example 1 of the present invention taken along
line A-A shown in FIG. 1. When the FPC 12 is placed in
the prescribed position shown in FIG. 2, the FPC guide holes
12a are positioned Such that the first protruded guides 11a
provided on the chassis 11 project through the FPC guide
holes 12a, and thus the horizontal position of the FPC 12
with respect to the horizontal plane of the chassis 11 is fixed.
FIGS. 3A and 3B show relationships among the chassis

tapered (inclined) Surface of the Second guide 11C, So that
the arm 11b is lifted to the height H of the second guide 11c.

In FIG. 5C, the arm 11b is further rotated Such that the arm

25

11, the FPC 12, the arm 11b, and the second and third

protruded guides 11c and 11d along line B-B shown in
FIG. 1. In FIG. 3A, the second and third protruded guides
11c and 11d are formed by outsert molding on the chassis 11.
In FIG. 3B, the chassis 11 includes the Second and third

protruded guides 11c and 11d (i.e., the Second and third
11). Either of theses structures shown in FIGS. 3A and 3B

35

structures shown in FIGS. 3A and 3B, the arm 11b is

supported by the chassis 11 So as to be rotatable about the
rotation Support axis center 11 fthereof, the Second guide 11C
is fixed to the chassis 11 and is tapered off toward the
direction of the arm 11b with respect to the second guide
11c. When the maximum height of the second protruded

guide 11c is H (i.e., the height at the top Surface of the
tapered Section of the Second guide 11c) and the height
(thickness) of the FPC 12 is T, a relationship between Hand

T is represented as T-H.
The third guide 11d is fixed to the chassis 11, and the
height thereof is determined So as to limit a rotating angle of
the arm 11b. That is, the height of the third guide 11d is
greater than that of the FPC 12 and sufficient so as to stop

40
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The operation of an FPC pressing mechanism according
to Example 1 of the present invention is now described with
reference to FIG. 4. FIG. 4 shows a structure of the FPC
55

11. The arm 11b is rotated along a (clockwise) direction

denoted by the arrow So as to move from a Standby position

tional elements for a magnetic recording/reproducing
device, protruded guides are provided on the chassis and an
arm is incorporated into the chassis using OutSert molding So
as to be rotatable with respect to the chassis, whereby it is
possible to rotate the arm about a rotation Support axis center
thereof and to move the arm to a position where the arm
presses the top surface of the FPC so as to maintain the
vertical and horizontal position of the FPC on the chassis
with respect to a horizontal plane of the chassis. Thus, an
attachment Screw, adhesive or the like are not necessary for
attachment and positioning of the FPC to the chassis,
whereby it is possible to realize an FPC mechanism which
is easy to assemble, cost effective and eco-friendly.
Further, by providing a tapered guide adjacent the FPC in
a path along which the arm moves, it is possible to Smoothly
move the arm onto the FPC for pressing, and by providing
another guide which stops the movement of the arm once
pressing the FPC, it is possible to fix the position of the arm.
In the above-description, although the FPC is used as a
board-like element, a sheetmetal mechanism element can be

W (the position of the arm 11b shown in FIG. 1; shown with
a broken line in FIG. 4) to a position where the arm 11b

comes into contact with the third guide 11d and presses the
top surface of the FPC 12. This movement of the arm 11b
allows the vertical position of the FPC 12 with respect to the
horizontal plane of the chassis 11 to be maintained. The
attachment of the FPC 12 to the chassis 11 is completed by
Soldering a terminal of an electrical element to the Soldering
land 12b. In this structure, the arm 11b provides a main
taining effect which prevents the FPC 12 from being sepa

The vertical position of the FPC 12 is also maintained by
the arm 11b, thereby preventing the FPC 12 from being
separated or lifted from the chassis 11.
AS described above, according to Example 1 of the
present invention, in order to attach a flexible printed circuit

(FPC) to a chassis of a mechanism Section mounting opera

the movement of the arm 11b.

pressing mechanism for attaching the FPC 12 to the chassis

11b moves over the second guide 11c to a position where the
arm 11b presses the top surface of the FPC 12 and the
movement of the arm 11b is stopped at a position where the
arm 11b comes into contact with the third guide 11d. This
movement of the arm 11b allows the vertical position of the
FPC 12 with respect to the horizontal plane of the chassis 11
to be maintained. Since the height of each of the Second and
third guides 11c and 11d is greater than that of the FPC 12,
the horizontal position of the arm 11b is fixed between the
second and third guides 11c and 11d and is not undesirably

moved from therebetween (i.e., until a user forcibly moves
the arm 11b from between the guides).

guides 11c and 11d are integrally formed with the chassis
can be applied to Example 1 of the present invention. In both

In FIG. 5A, the arm 11b is rotated So as to come into

contact with an edge of the Second guide 11c.
In FIG. 5B, the arm 11b is further rotated along the

60

used as the board-like element, for example.
AS described above, the present invention provides a
magnetic recording/reproducing device including an FPC

maintaining mechanism which is characterized in that: (1) a

65

screw for fixing an FPC on a chassis of the device is not
required, whereby the number of assembly parts is not
unnecessarily increased and the Steps of fastening the Screw
and making a Screw hole in a chassis of the device are not

required, and (2) an adhesive for fixing the FPC on the

US 6,882,498 B2
7
chassis of the device is not required, whereby an additional
cost of Such an adhesive and the Step of accurately attaching
and positioning the FPC to the chassis are not required, So
that a degreasing process required to prevent the adhesive
from being separated from the FPC and the use of detergent
are not required, making the magnetic recording/
reproducing device easily assembled, less costly and eco
friendly.
Various other modifications will be apparent to and can be
readily made by those skilled in the art without departing
from the Scope and Spirit of this invention. Accordingly, it is
not intended that the Scope of the claims appended hereto be
limited to the description as set forth herein, but rather that
the claims be broadly construed.
What is claimed is:
1. A magnetic recording/reproducing device, comprising:

8
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tained for attachment of the board-like element to the
chassis.

2. A magnetic recording/reproducing device according to
claim 1, wherein a Second protruded guide is provided on the
chassis Such that movement of the arm is not stopped due to
a difference in a vertical level between an edge of the
board-like element and the chassis when the arm is moved
15

a chassis included in a mechanism Section;

a first protruded guide for maintaining a horizontal posi
tion of a board-like element attached to the chassis with

respect to a horizontal plane of the chassis, the first
protruded guide being provided on the chassis, and
an arm incorporated into the chassis by OutSert molding So
as to be rotatable with respect to the chassis,
wherein the arm is positioned So as to be out of contact
and

toward the top surface of the board-like element.
3. A magnetic recording/reproducing device according to
claim 1, wherein a third protruded guide is provided on the
chassis Such that a rotating angle of the arm is limited So as
to maintain pressing contact between the top Surface of the
board-like element and the arm.

4. A magnetic recording/reproducing device according to
claim 1, wherein the board-like element is a flexible printed
circuit.

with the board-like element when the board-like ele

ment is placed on the chassis before attachment thereto,

the arm is rotated about a rotation Support axis center
thereof So as to move to a position where the arm
presses a top Surface of the board-like element So that
a vertical position of the board-like element with
respect to a horizontal plane of the chassis is main

25

